Induction of proapoptotic gene expression and recruitment of p53 herald ovarian follicle loss caused by polycyclic aromatic hydrocarbons.
Activation of the aryl hydrocarbon receptor (AHR) by polycyclic aromatic hydrocarbons (PAH), a ubiquitous class of environmental and occupational biohazards, accelerates germ cell depletion in female mice during prenatal and postnatal life. Like AHR, BAX is also functionally required for PAH to kill oocytes. Here, we show that PAH upregulates ovarian expression of not just Bax but a large cassette of proapoptotic genes that function at multiple steps of the cell death signaling pathway. We further show that ovarian expression of p53 and several proapoptotic genes that are known transcriptional targets of p53 are increased by PAH treatment, and that mice lacking functional p53 are resistant to the ovotoxic effects of in vivo PAH exposure. This study provides further mechanistic insights into how PAH accelerate oocyte depletion in females and adds p53 to the list of genes whose functional importance to PAH-induced ovotoxicity has been demonstrated by gene knockout technology.